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^D©&£^l5l3^©W3&fiJffl £WI®x*;i^-«^©fii5i&©M^#>e>, itXT- 

^sijf as© waif 'Jffl e> ««m £ s jv u im # )vmz «t d jsc 
«m*»auT*s©T, cnsr^©*^M-&$^^^<Ji«^wtM-e, 

Sfex^M-#i«it, (NaCll) £#£BT£&£\ 
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* 'J xXril'SC^W^'b© i l/TS, ^U*^D7^h> (PCL), #1) 
¥LB& (PLA), #UtHo^v/|im (PHB), ^'Jx^l/^^-h, # 
U -JJ-VyWis^—Y (PBS), ^U^l/>t^y^-h-7y^-h* 
(PBS/A) m<DV*-)V£u;\ZmfrZ<DmffimiSV^7,^)Vtim\i 

sn^o ^T^u^i^-y-^*- h (pbs) tti, 4-^^>>?^--;v 
#u (l-m) (pla) m*kmrMm~v%>z>£5h?>z.v 

mizmm-tz>mtf&%o 

2 



WO 2004/013217 ^^T/JP2003/009676 

IT, tg2 0 0 1 - 5 1 2 5 0 4^iHH if ^AoTViTfe«k^ii 
ffl Vi Tzfc Jgifc 4" Tfflji K #fl¥ * ft fc to i± > fc£3_ Jp'JV-tffiCfffi 
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2gfc|&Rj£) &a£>"C&££$*Trv>5 (J.Lunt, Polymer Degradation and S 
tability 59, 145-152 (1998) ). ffiG&ttfcfBttOfftt* U # Aiffiil'T©^ 
U ?LM<Z> U /t— tf # U ?Lfc&«*T»ja>V>»*te bfe d t te ck 0 # U ?L 

Xh^TttS5ia«S*««fcnsfc86, flfrfE©c:£*2a!l»E«#£CT*l»te& 
bfdbt, A»K:HbTttcnK:a»»**^ffl*'e:T»j||S"e:«k'5 t 

o^n^-f ^-ifK&^bfciBiS^»ttw^icfflVie»n«^tt^$nT^ 
& ^ ©^4^t & % o b a* & # y ?Lm ^iitii^ b TSi^isriBA # u ^ v 

A«flI^ttSlrt5, #*te£*#y V-©tfa^«s*it*bfc. #12 0 0 2 

- 1 7 3 8 ten, *yD7^ h>a^#coin*4}'»#*teJ:*#fi'&fe 

ft-Ju?? h>liiil:=t!]Sl'&$t§^t^^§. £7c> #i2 0 0 1 - 
1 3 1 7 6 8ttt, 3j?'J7Ml/>7;Wyx-hXI^U (3-kFn^>7 

;w;x-h) SrJra*^»»*©^ffiT, i*&<L£te <t o, ^a-a-pJtg 

M*^iM^tl.t'Ja"7-$ijlt§^T$5 0 2£>te#ES2 0 0 2 
-19 3 11 ^UXXx;UX«#U*-#^-h*iP7k^»»*©#«E 

4 
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*»^cD^2©»m^tt, #uftifc&jefigiMffi# i K ip*^«i»*o#«ET 



@2(t ^5&0!l 1 fc:m*£#S^£j£«&<&APCI MS [cyclic M + + H 2 0(18)] £ 

5 
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08H ^JSM8fc^tt-5**'&^*©MALDI-T0F MS£a**r^7:7T!&£. 
HI 1 OH MMWl l<DBM&<DM&\z&W2>GPC(Dm.{k&7r;? tf?yv$> 

Hint mrnmi 2 0Si^oitic*tt5GPc©^m^77ts 
inn mmmi svnm&ommz&tfzGvccD^ifc&^-f t/yyvfo 

<5 o 

^mwoimm&mz&v), m^^zmm^mu^rv ^-m^m^^-r^ 



WO 2004/013217 ^pCT/JP2003/009676 

^■ommt£&&m?z> 0 tsz\z, •tfv%m&&m&fo<z>m'g>\z\z, ^u?l®^m 
^^mm^vxmc.nm^^r^^-m^m^nm^^^^z.tiz^^, it 

^^^^m^nm^-r^mz^D^xm^T^o 

#u (l-ils), #u (DL-at), 

^h>, U-^D7^h> (/3-BL), £-#7D^h> (e-CL)> 1 
l-^>T*yUH, 1 2 - -)>tA / U F^i'C-f^Ii^f h>E h'J 
;*^l/>#-/}^- h (TMC) ^^fJHIh'J^f l/>7J-^^-h^t*© 

7 
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t^T^^o «e*©uu--r 7t<Dtfv?—iimv&i&<D i b<D&&z>fz 

Ht**&«o) cd^S (Mn) £ifctefWIKW:fcV>j&*, -HKWtclO, 000~1, 000, 0 
00gS<£>fc©#*ig*50T&£ o 

/1-i£rf)W£L<, ^T&Candida antarctica(tl3fc<£> U A— 1£^\ Rhizomucor 
iieheiS3fc<E>U A— if*Wi;UV* 0 00 A. Candida antarcticafc3fe©HJ£fb 
iiiLTH /#1M AX^t/^> (80 © TNovozym 435 (iSfi£)j\ Rhizo 
mucor mieheifi*©»J A°-if £ LTIJ/W AX^t/^> (*) © Hipozyme 
RM IM 0SiSi£)J ^&#tfSdt*«T#*. dO^te* Bacillus subtilisS* 
0^nf7-^3&5t*tirATy^X(l*)0 TBioprase (fg>&£)j 

QBm%'J>t3i<tbO. 0 511%, fftKH 0. lli%j^±t^§. 0 

8 
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£-T3<h, l 0 0 J; O t>^b$Mi$ti5. o-^v- 

-iswic, #s^sj&^*£$ims#u o. i~ioog 

*©«1£&&Ofc«>©2MMa, RjfcM + tfUSJftfc^bTO. 0 5- 1 0 011 

9 
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MM&<Dm.m%3 0-1 20t, £?2;L<te4 0-1 0 om§. 3 O'CJ; 
D £ ^ (D T ffffBfg ffl T $> £ o 

6»n^mEi^^#:^bT«, zi«^7no*M (chf 3 ) 

^)%m<Dmm^\-±. ^^m i mtM^mmm^m&K^\zxn, z.n\zm 

^RWinizL, M^—M4bfcm*mm£um\z&&v~D'D, $?sb<tej*#b 
mwfemmmm&fcm&zi£z>z:2i\z < kr)i : Tt)nz>a mm&oif&onm, 
R=.nitmm<£>umte, 4o~9ot:ii^^b<, n^«7. 2-3 

m^tmn^-rmm^} \z^fm t & 3 . 

jSBElf«EflcffC*tt5^USiK©*afttO. 5-5 Og/li«l:t5 
a^ff^U^ *U«,it^T*JP*^**©^inS«0. 0 5-5 on 

•ffittS^fcfeORjejR't'OTK^Mtt^'JSLIfcfc^UO. 1-10 0SfS%*§ 

, 7th^h'J;k 1, 4 fh7kHn77>, 
«IXSli#MtC, X^/-;V£4>», fiP^O. 05~5vol%gli 

to-r&t* #«-&a&ft#i*i±*r*. 
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© l ^^x^^xx^Mb^nfc^^M-g-ft^-U ^-^i^^LtiB 

[^?a-^^^#j©M^] 

11 
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5o«i%ig (i^bii©^si-i o o oii%gg), ffSKa, 

0. l-2 0gi%ggT?*5. 0. 0 51i%*lTft m&MMWi&TV, 
I^OilStt, 3 0&V>b 1 2 0*Canrni6T&"5as> 5 0 ^^b 9 Ot© 

So 

M^tt^-U^v— ®^*(D*«tt0. l~50g/l, 4 J tfel~2 0g/l 
pTtgTfet), S-fc, a^Wtt, 1~4 8I$[H@£j&*jI^T?&*. 

R**a*niJRbTS5Mffl*r * - £ %>^rtiT**. mzmm^mttvx-m^ 

12 



WO 2004/013217 ^ ^ T/JP2003/009676 



o 

(£JK0!l l ) 
-#U (L-fti) (PLLA) ©^fi^- 

PLLA (Mn=110, 000) £150mg, H^-fbP^TSb^Novozym 435$ 150mg, O-^ 
U>£300ml*D £D> «IR»#^*IB^fe^^^ y ^##WJEE/httlftWK:A 

1ST 1 t*IM«<DGPCft, 0 2 fd^a^S^^T^bfeAPCI MS [eye 
lie M + + H 2 0(18)] ^Sto 01©GPC*6ttI8&fflUT*«)&, StK^U 

'H-NMR: (300MHz, CDC1 , ) 6=1.49-1.52 (CH 3 ), 5. 05-5. 13ppm (CH) 
2 ) 

-#U (L-M) (PftLLA) <Dmm&- 
PLLA (Mn=l 10, 000) lOmgS:^ n u^)VA0. 5mllC»«¥L, ^TiinKCMr^ 

13 



WO 2004/013217 ^^T/JP2003/009676 

ozym 435&90mgS&;bnU fiKfttaM^fcfllAfc*^** y :/f*£Wffi/JMttIMrK:A 

mmm 3 ) 

(L-M) ©$?m^- 

PLLA (Mn=110, 000) 10mg£^ n n*;i/A0. Mizmffihs ^^T^ntco-^y 
l/>^2mlJPA, f©t^DD*M^JEgil, cnfC7K50Ml^Bioprase 1 



<Jl»!j4) 
-aj*U (DL-W (PDLLA) <DBm&- 
PDLLA (M w =140,000) £10mg, H^bSimipozynie RM IM £30mg, ^\^> 

0 4i:^n?)J;5t:, ^\^>t^ n D*;i/A£ 7 *f 3 (#1tJfc) T^^-b 
©SJV^bWftSnfc (^b^-€-n j rtl72!K > 65%) o 



(mmm 5 ) 
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-#>J (DL-JLfc) (PDLLA) ©ji?fi£- 
PDLLA(M ff =140, 000) lOmgt, ®j£^b»*Lipozyme RM IM lOmg (100*) ^7 

An, 7;^>}:fiUfct, 60*CTit#U #S^$1t\ ttB#«K::*>J =f^7- 
JRtto^TGP Cfc«fc DSOjt&ff ofc 0 Lipozyme RM IM ©^iP*^30 

mg (3oo«) \zm^?2>m\zmm\zvTffim&zi±rzo 



6 ) 

-^D^^y (DL-M) (PDLLA) 

^a^^y ^PDLLA (Mw=140, 000) £10mg, @^b@f lifLipozyme RM IM£9 
Omg, Ri;o-^r'>U>Sr2miaotO, l^f$i^.fe^^+t y ^f* 

£n^nn*;VA£4>»2jn;^ ^igcD@}£{bU A— if&Wgyu »$£«!: 0 is® 

&XA#W-^-&/BV>T«ffi*«U fefb^97XTfStt 8 
*U^V- (i»«tiJ^-^ii).8i#)JJi^) (Mn=5l0, Mw/Mn=l. 

5)» 0 7fcj5?S-&^^©MALDI-TOF MS*^"T. 0 7 C8t»?Lia^h 
**8<0 (m=8) <Z>SM*:*U rf*7— £fgU L 8 t^Mazy h)it8ffl (n = 
8) ©»«*U=f*7~&»*r. ^7 7*, Lite, »*fSr^tC-r«fe«)fc 

, MALDI-T0F MSWmomoft^ *>\ZLH ^>£ttjtJD£i±fcfe<DT&3 £ £:£ 

15 
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1 H-NMR : (300MHz, CDC1 3 ) <5 =1. 4-1. 7 (m, 3H, CH 3 ), 5. 1-5. 3ppm (m, 1H, CH) 

ItflBOLipozyme RM IMSrNovozym AZ5\ZttXZ>mumm\zVT^^n? 



->>>>3-^^;/^PDLLA (Mw=140, 000) £5mg, SSftilitLipozynie RM IM£ 
Novozym 435lC<fc-oT %1fc4kmm%T?mVtfc&3EJ&ft ^-TZ* U 



8 ) 

-#U (L-ASfe- £-*7°n^^ h» [P(LLA-CL)] <DjM£r- 

P(LLA-CL) (Mn=50, 000 ; L-lht-CUD^fritft/A) £30mg, Novozym 435£30mg, 
h;Vx>lml&^P(LLA-CL) K:2*bT10;§t*%©7jc£S9 £ D > 
fc^^^y^#^i»JBE/jNK»«lcAn> T;^>fc«fcD«»L/fc«, 70<CT1 

#:<Z)ft#:^±^<i:t?)tU rfT-^^^^^b^^l00%T#fe o ififB^ 
IT^&o HI 8 fC^f fi-D-^j^^jCDMALDI-TOF MS (Na + #iP#3) Sr^T, 13 8^ 

16 
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l H-NMR : (300MHz, CDC1 3 ) 6 = 1. 4-1. 7 (LA, CH 3 ; CL, CH 2 CH 2 CH 2 ), 2. 3-2. 5 (LA 
, CH 2 C=0), 4.05-4.2 (LA, OCH 2 ), 5.1-5.3 (LA, CH) 

fee Novozym 435£ttffll/&»^k:«, T-fe h~ h U ^tTfe^^itfr 

JB^SSPStte, Novozym 435tLipozyme RM m<D\,*-?n'V'bM J Pft\zmVtjr U 
^^Urf^-(Z)m^«, *^:^J^«L-LAiCL©m^i:bt^ 
C^m^T^^^-U rfv-^^-r§^% Novozym 435£fflV^ci§£\ CL^W* 

£ -5 3t^P © m nrc o 

M^fiS«70~100 < C^pJfMT$.D, ^©faBT&n^JMc^&^JIte 

p(lla-cl) *<Dcit;mmmo : E)i%sK±T"&z>z.£f)m&v<, zn&voiz 

^TU5. ^l\Z^mUh(D^^'r o MMtrtkWfe* P(LLA-CL)£30mg, N 
ovozym 435£30mg, h;Vx> 1 ml©i«£7O < C7?240tP*im#b7Cc 



<a 1> 



P(LLA-CL)<D 
L-LA/CL^Utfc 


(Mn) 


(Mw/Mn) 


60/40 


480 


6. 5 


68/32 


i 680 


7. 6 


78/22 


720 


8. 0 


84/16 


940 


13. 2 


87/13 


960 


16. 9 



To MM&0kmt, P(LLA-CD (L-LA£CL<2^E;Wt6/4, Mn=50, 000, Mw/Mn=l. 8) 
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£20mg^ Novozym 435£20mg, 7jc8mg> 1 ml©?Sfc£» i2l:^tfigT 



<i2> 



WMtt 


(°C) 


-4-1 1 — /Tl 

(Mn) 


(Mw/Mn) 


T-feh-MJJU i 


70 


640 


6. 3 




70 


440 


5. 4 




70 


390 


4. 6 


1 , 4-S?**-9-> 


70 


1100 


6. 6 




70 


630 


7. 6 




60 


1 180 


7. 2 




60 


1300 


4. 4 




60 


480 


8. 3 



(HJgM 9 ) 

-#u (L-at-hu/fi/^-^-h) ^a-a-^ [p (lla-tmc) ] (Dmm&- 

P (LLA-TMC) (Mn=17, 000 ; L-LA^TMCcD^UfcB^) £20mg, 0-^>l/>£l m 
K 7jc8mgS.tXNovozym 435£20mg*D <h 0, ^m#^£ll;^c^^ y 

tiE/httitfcxn, T;v^x-j;^fimu7t^> 70 , cT2sra«^b^ o # 
mmm 1 o ) 

-#U (L-?Lm- hU^^l^>^-^^-h) ^fi-a#; [P (LLA-TMC) ] (DMWLa — 
P (LLA-TMC) (Mn=16, 000 ; L-LA£TMC0^;Hfc67/33) £20mg> h;Vx>£l ml 
, Novozym 435£20mgR£>VJc£8mg*i3£D, i^m^S^*:*^^ y :7°tt 
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^MB'mmmizxn, Tjv^y\z^vmmvr^m, iox;xiammwistz 0 & 

^I^XA^l/-^-^ffl^TiffiI«tfco LA^TMCP--^ h^^ty^-U^f 
•?-M^m (^aMn=6, 000) £«igte^75%Ti#fc 0 f&fB:t U P*V-^£-^te, 
^^-U rfv-^^^ib^(DH^^-U rf^-^/uTVifco El 9 fcP (LLA- 

tmc) <D-*vzf^-^(Dtt^-m<DMm&ik mm&vmmmt) £^To 



mmm 1 1 ) 

-Mm^-tiiLfc&m^Z, #U (L-fLf-£-*^n7^h» [P (LLA-C 

L) ] <Z)^fS^- 

P(LLA-CL) (Mn=50, 000, L-lhtCKD^JVVcm) £25mg, 0^b@#*T£3Nov 
ozym 435£10mg, Rl£zK12nig£:, 10ml7f >^MWEESJ^W^» D t D , ^ViT^b 

mvtc&, Kfom*\zm^tzftmm\z?uui£)\,&&&miMX, ^?t©@^by 

Mb, L-LA^CLrL-^ h^e,^D^#:^^^<h-r^)^-U zfV-^^b^70 
!m#fco El l 0 ^^m^fi-^M^ooGPCCD^b^^To 

1 2 ) 

mmmi (plla (Mn=no,ooo) ©ustfiis^r) x^nm^^vu^-m^ 

MSOmglz, SnCl 2 • 2H 2 0/p-TSA • H 2 0 (^;Wtl/l) £0. 25mg»DU 180"CT10 
PtW, lOmiHg^MJETTM-a-Srfr^ofeo SJfof&T^, ^ P P*;i/A£4>*tjn;5L 

cn*'vH)->-x— v/v) lean*., #u v-^etiss-frs 

Sit^iaDfil, (Mw) Wffi22, 000<£>PLLA£#fco HI 1 1 JC^S-n 

Mm© G P C (Dm^mto 
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mmm 1 3 ) 

^WJ6 (^n^^y ^PDLLA (Mw=140, 000) <£#?«-£•) fc*5^T#fcf? 
a^#^-'J 3*?-m&m20mg\Z. U A 0 -H£PS£2mgli;!)t]U 85 o CT5 0f B l, 40mmHg 

ibu A o —t?£itsiju ^n^A^it>-x-^;i/ v/v) ^in^., #U7- 

StfcJRSitrSHtfcJRSslCitJflUlb, (Mw) #^0, 000©PDLLA£#fc. 



c^asm 4) 

mmm6 (^xn^^y^pDLLA (Mw=i4o, 000) <Dmm&) iz^xmrcn 

m&'&^V 3*?-m&mfe;$smM400mg\Z, SnCl 2 • 2H 2 0/p-TSA- H 2 0 (^JVit 
1/1) £2mg»]U lSOrTlOBtP^, lOmmHg^MffiTTS-g-^fT&o fc* 
Tt£, ^nn^A^mftn^fifU, Jin^^r +1- >-x— (1/1, v/v) 
fciDA, ^U^-^M^-a-^^tt^^^ct (Mw) #^25,000 

©PDLLA£#£:„ Ull 2tSl^M©GPC0fft^to 



mmm 1 5 ) 

H«0 5 T#fc*)^^x^;i/X7,^;KZ)^t^^-U rfv-400mg^, 0. 4Jt*%£> 
SnCl 2 -2H 2 0/p-TSA -H 2 0 (^E;i/Jt 1/1) £Jnx.> 10nmiHg<2^J£Ta80T;T}t#, 

5=-;Kl/l, v/v)^jjp^T#U^-^^$-&§S^^^^J:0«^b, (M 
w) ^1$20. 000<Z)PDLLA£#fco iUC, M^©Hfr^t*5^^>GP CcD^b^: 
JR^ (^U^-^b^) «14. 3%T&^£io 



(^»J 1 6 ) 

mMM8[ (P(LLA-CL) (Mn=50, 000, L-LA<hCL<D^;Ht6/4) (DMM^] 
Sa^tt^Urf^-^^-^SOOig^ h;i/X>lmUc^b, cnt:i^bi$t^ 
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SNovozyi 435£30mggsJnb, Dean-Starkh y y Zf&ttLtcKJfo7 yXn cf*T, 1 
40mmHgMffiT70t:T6PtP^m£-tt\ S^Sfrfcofc. KJfttlL ^on*;VA£ 
4>*in*., ^*©B£fcU/V-iffc»BiJU f?£#S-&#:P (LLA-CL) (L-LAtCL 

(GPC) Ci^&^fi (Mw) «#$J20. OOOTf&ofc. 0 1 4 fCfSE^tm 
©GP CO^fb^t*. 
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